filled w ith a uniform glow w henever th e discharge passed through th e p rim ary circuit, b u t, when th e electrostatic induction was shielded off by pieces of w et th in b lo ttin g pap er connected to earth , no glow could be observed, th ough the w et b lo ttin g p ap e r is not a sufficiently I good conductor to shield off electrom agnetic induction.
The m axim um in te g ra l electrom otive force ro u n d tb e secondary is shown to be V M /L, w here Y is th e difference betw een th e potentials of th e coatings of th e ja r before discharge, L the coefficient of self-in duction of the p rim ary circuit, and M th e coefficient of m u tu a l induc tio n betw een th e circuits. T hough in m y experim ents this was g re a te r th a n th e electrom otive force req u isite for a discharge through gas a t th e same density betw een term inals separated by the len g th of th e tube, n o t th e fa in te st glow could be detected. A ll m y efforts to g et a discharge th ro u g h th e secondary have so fa r been unsuccessful,* and I feel sure th a t th e ease of g e ttin g a discharge w ith o u t electrodes, say b y th e m otion of th e u p p er regions of the e a rth 's atmosphere across th e lines of m ag n etic force, has been m uch over-estim ated. U n til, however, we have got a d ischarge w ith o u t electrodes through n o th in g b u t th e gas itself, we are u n ab le to say w h e th e r th e passage of th e discharge from th e positive to th e n egative electrode which occurs in gases is a consequence of h av in g m a tte r in tw o states in the p a th of th e discharge, or w h e th e r it is an exam ple of a m ore general law, th a t, w henever tubes of electro static ind u ctio n sh o rten in a con d u ctin g circuit, they do so in th e direction of th e electric displacement. I n conclusion, I have m uch p leasure in th a n k in g M r. B a rtle tt and M r. E v e re tt fo r the assistance th e y have given me' in th e course of th is investigation. In a p ap er re a d before th e R oyal Society in F eb ru ary , 1888, and published in ' P h il. T ra n s.,' A, of th a t year, I advanced a theory of th e mode of deform ation th a t tak es place when a th in shell is vibrating. T he th eo ry was founded on th e form of the p o ten tial energy function, obtained b y a m ethod ad ap ted from th a t of K irchhoff for plates. I t ap p ears th a t, in case th ere are no surface-stresses on the faces of th e shell, th is function consists of tw o term s, of w hich one contains a certain fu n ctio n W 2 and the thickness 2 as factors, and * Since thi® PaPer was sent in to the Royal Society, I have succeeded in getting a discharge without electrodes through a tube about 45 cm. in circumference. The , discharge did not exhibit any signs of stratification.-Jan. 23, 1891.
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the other contains a function W x and h3 as f depends entirely on q u antities <q, <r2, w, expressing th e extension of the middle surface, while the form given for W l contained only quantities expressing th e changes of cu rv atu re.
Some previous theories proceeded as if W x alone occurred, and, in fact, th is was the case with a p ap er by L ord R ayleigh in ' Proceedings of th e London M athem atical S ociety,' vol. 13, 1882, on th e " Infinitesim al B ending of S urfaces.of R evolution." In th e la tte r paper, a th eo ry of the vibrations of bells w as founded on an assum ed type, viz., it was assum ed th a t th e m iddle surface rem ains u n stretch ed . In my paper it was shown th a t th is solution of L ord R ayleigh's fails to satisfy th e boundary conditions w hich hold a t the free edges of th e bell, and fu rth e r th a t i t is, in general, im possible to satisfy these conditions, except by ta k in g account of the extension. I, therefore, proposed to su b stitu te for th e th eo ry of Lord R ayleigh one in w hich extension of th e m iddle surface of th e bell is re cognised as tak in g place, and I did not see how to avoid th e con clusion th a t th e term W x m ust be rejected, and the te rm for the purpose of form ing th e differential equations and boundary conditions th a t govern th e m otion, in o th er words, th a t th e exten sion practically determ ines ev ery th in g -th e mode of vibration and the pitch. Since th at p ap er was w ritte n th e subject has been investigated by Lord Rayleigh, Mr. B asset, and Professor Lam b, and th e results of their work m ake it necessary to abandon th e th eo ry proposed. I had overlooked a circum stance which shews th a t m y theory of extensional vibrations is incapable of giving the g rav est modes of vibration of which the shell is capable, viz., th e period given by Lord Rayleigh's solution, founded on th e assum ed type, is, in th e lim itin g case of vanishing thickness, infinitely long in com parison w ith th e gravest extensional period. Now i t is a general dynam ical theorem th at the tone obtained by assum ing the ty p e cannot be graver th an the gravest tone n atu ral to th e system , and i t follows th a t the inode of deform ation corresponding to th e gravest tone is not included among the extensional modes.
T his was pointed out by Lord Rayleigh in a paper read before the Society in December, 1888, and published in the ' Proceedings.' I t h ad still to be shown, however, th a t vibrations m ainly dependent on the bending could take place, and the boundary conditions be satisfied. A lthough this has ilot yet been done in any p articular case, the suggestion throw n out by M r. 
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[J a n . 15, difficulty. Each, of these w riters has shown th a t, in p articu lar statical problem s re latin g to cylinders, the quantities expressing the exten sion can be very small everyw here except in th e neighbourhood of an edge, and there th ey m ay increase w ith such rap id ity as to secure the satisfaction of th e boundary conditions, th e to tal potential energy due to extension, which varies as the surface in te g ra l of AW2 over the m iddle surface, being, nevertheless, negligible in com parison with th a t due to bending, w hich varies as the surface integral of A3W.. M r. B asset an d P rofessor Lam b both suggest th a t th is m ay be the solution of th e difficulty in th e case of vibrations also, and their resu lts point to a m ethod of approxim ation w hich m ight be applied to the general case, and such th a t i t could be verified by mathem atical analysis th a t Lord R ayleigh's solution, founded on an assum ed type, is actually a very close approxim ation to th e state of things in any p a rt of a v ib ratin g bell n o t very close to a free edge. I t may be as well to p o in t o u t w h a t p a rts of th e theory p u t forward in m y paper specially require revision. (1.) On p. 500 the alteration suggested in K irchhoff's theory is erroneous ; th e q u an tities u ', v , w' are functions of «, /3, and th eir differential coefficients m u st be intro duced as by K irchhoff, and afterw ards neglected ; th is correction m akes no difference to any of the results. (2.) On p. 503, A rt. 4, the products neglected are such as occur in th e equations when account is tak en of the fact th a t th e axes of reference are really not in fixed directions. I f they had been retained, th e p a rt of the potential energy which is m ultiplied by would have contained term s depending on the extension as well as term s depending on the bending. M r. B asset has obtained, by a different m ethod, th e form of this function for cylindrical a n d spherical shells, w ith these terms expressed. I t follows th a t the form given for th e potential energy m equation (12), p. 505, is only correct in case eith er (a ) th e sheil is unextended, w hen its second line vanishes, or (&) the extension is the im p o rtan t th ing, w hen its first line m ay be n e g le c te d ; b u t it would m ost probably be sufficiently exact for th e application of a m ethod of approxim ation.
(3.) The first parag rap h of A rt. 13, p. 521, is w rong, an d so are all o ther paragraphs to th e same effect; viz., it is inco rrect to conclude th a t, because <r2, v do n o t every w here vanish, therefore W^3 is infinitely small in com parison with W 2&. I t appears, on th e contrary, th a t th e values of aly <r2, w can be very sm all indeed everyw here except close to the edges, in such a way th a t th e integral of W ,h, tak en over th e m iddle surface, is very small in com parison w ith th a t of W^3.
The rem ainder of the paper m ust be understood as giving a theory of th e extensional vibrations of the shell. Such vibrations undoubtedly can exist, but they would be difficult to excite, and the theory of them has no application to v ib ratin g bells under ordinary conditions.
